. In sum, a total of 43 different peptides are encoded across the amplified region of VCBP2 by only 13 different animals. The most pronounced differences occur across a segment of ~12-15 residues within a 23-30 residueencoding amplicon (Figure 1 ). In the majority of cases, any two animals share no more than two specific VCBP2 hypervariable sequences; however, four pairs of animals share three specific hypervariable sequences. Amplicons encoding more conserved regions of the aminoterminal V region of VCBP2 and defensin, an unrelated innate immunity gene, lack extensive polymorphic differences. Nonsystematic studies carried out with additional animals revealed further VCBP2 diversity, implying a still larger gene pool.
The localized differences in both length and peptide sequence in the hypervariable region of soluble VCBP2 molecules resemble the junctional variation seen in antigen-binding receptors after combinatorial rearrangement; however, comparisons of cDNA sequences to germline genes amplified from 2 of the 13 specimens indicate that the hyperdiversity in VCBP2 is not derived somatically. High levels of polymorphism have been described previously for other Ig gene superfamily transmembrane molecules. However, in the killer cell Ig-like receptors (KIRs), variation tends to occur throughout the molecule, and in the major histocompatibility complex (MHC) class I and II molecules, variation in the peptide-binding domains is pronounced but is not generally associated with length polymorphism [3, 4] .
Innate immunity provides an immediate response to pathogenic invasion, a significant and shifting challenge within the marine microbial environment [5] and a likely factor in the survival of the filter-feeding amphioxus. But recognition of molecular patterns on pathogens can be compromised by immune evasion. The ability of amphioxus, which comprises 70% of the total biomass in some ecosystems [6] , to maintain a very high degree of receptor diversity by genetic hypervariation within its large population could provide an effective alternative to somatic diversity, a later acquisition of the vertebrate lineage.
Increasing evidence points to innate immune receptor diversification as a means of maintaining resistance to pathogens. Maintenance of extensive variation in nonadaptive immune molecules among individuals, well characterized in the leucine-rich repeat plant R genes [7] in which variation is regionalized, and in several Drosophila genes [8] , can serve as an effective protective mechanism in the absence of adaptive immunity [9] . In this light, various strategies for diversifying innate receptors may have evolved independently in invertebrates, protochordates and jawless vertebrates before the acquisition of receptor gene rearrangement. Although the particular mechanism that gives rise to the observed genetic polymorphism in VCBP2 genes is unknown, hyperdiversification of the Ig superfamily and other receptors in chordates, either at the germline or somatic level, could have provided an advantageous bridge between innate and adaptive immune function until mechanisms emerged in the vertebrates that could generate and select for diversity of antigen-binding receptors. 
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